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Volume 54, Number 3 Abstracts 925creased chemotaxis is likely due to LPA. These data indicate a possible
mechanism of dyslipidemia associated accelerated IH.
Computer Modeling for the Prediction of Thoracic Aortic Stent Graft
Collapse
Salvatore Pasta, PhD, Onur Dur, PhD, Kerem Pekkan, PhD, David A. Vorp,
PhD, Jae S. Cho, University of Pittsburgh, Pittsburgh, Pa
Objective(s): Thoracic aortic stent graft (TASG) collapse is a compli-
cation of thoracic endovascular aortic repair, occurringmost commonly after
treatment of traumatic aortic transection, and may cause reperfusion of the
injured aortic segment or malperfusion of distal organs, or both. We used
computational modeling to explore the hypothesis that poor apposition of
the proximal end of the TASG to the lesser curvature of the aortic arch and
associated proximal TASG protrusion can result in increased transmural
pressure of sufficient magnitude to cause graft collapse and occlusion.
Quantification of transmural pressure may help to identify patients with
malapposition of the endograft who will eventually develop collapse.
Methods: One-way coupled fluid-solid interaction analyses were per-
formed to investigate the flow-induced hemodynamic and structural loads
exerted on the TASG protrusion. Three-dimensional geometries of the
aortic arch and graft were reconstructed from computed tomography images
of a representative patient after TASG repair. TASG geometry was charac-
terized by the protrusion extension (PE), defined as the length of the TASG
not in contact with the aortic wall and by the angle () between the aortic
wall and the protruded segment of the TASG. To explore the effect of , we
evaluated three models with PE fixed at a value of 5 mm:   10°, 20°, and
30°. The effect of PE was explored with three models with  fixed at 10°:
PE  5, 10, and 20 mm.
Results: The transmural pressure across the TASG wall protrusion
increases as both PE and  increase (Fig. 1). A reduced pressure was found
near the TASG protrusion (eg, 85 mmHg for the PE 20 mm and   10°
model), which could result in malperfusion of the distal organs. In general,
for higher  or PE values, the blood flow loses its parallel pattern and enters
between the aortic wall and the TASG, possibly leading to endoleak or
collapse. In all cases, TASG wall stress did not change markedly.
Conclusions: Excessive endograft angle (PE  20 mm and   10°)
markedly increases the transmural pressure across the TASG wall, a load that
would portend TASG collapse. Computational modeling may allow for
identification of patients with high probability of TASG collapse and pre-
ventative intervention, and may aid in design and development of next
generation TASG.
Standard Versus Prolonged Inflation Time in Balloon Angioplasty of
Atherosclerotic Rat Aortas
John C. Lantis, II, Deva Boone, St Luke’s Roosevelt Hospital, New York,
NY
Objective(s): The ideal balloon inflation time in balloon angioplasty
remains unknown. There are theoretic benefits for a prolonged inflation
time in peripheral vessels, including reduced intimal trauma and recoil, but
studies have been inconclusive. Our research compared the arterial response
to prolonged inflation time (3 minutes) and standard inflation time (30
seconds) in a rat aortic angioplasty model.
e
tMethods: Male Wistar rats were given vitamin D3, nicotine, and an
therogenic diet with added cholesterol and cholate. After 2 months, each
at received angioplasty of its distal aorta held for 30 seconds or 3 minutes.
he rats were euthanized at 24 hours or 30 days, and aortas were assessed for
omparison of intimal disruption in the 24-hour group or amount of intimal
yperplasia and medial thickening in the 30-day group.
Results: After 24 hours, both inflation time groups showed mild
ntimal disruption, but the difference in wall disruption scores was not
ignificant. At 30 days, lumen and outer wall diameters showed no signifi-
ant differences between groups. There were no significant differences in
ntimal wall areas. The intimal and medial wall area as a percentage of overall
essel area was 35.0%  5.2% in the 30-second group and 36.8%  6.6% in
he 3-minute group, which was not significant.
Conclusions: Prolonged balloon inflation time failed to produce sig-
ificant changes in intimal disruption after 24 hours. At 30 days, there was
o difference in the amount of intimal hyperplasia, medial wall thickening,
r lumen diameter compared with standard inflation times.
valuating Changes in Regional Tissue Perfusion Following Percuta-
eous Lower Extremity Revascularization Procedures With a Hyper-
pectral Image-Based Tissue Oxygenation Mapping System
ipankar Mukherjee, MD, Cardiovascular and Thoracic, Falls Church, Va
Objective(s): This study established the feasibility of using applied
maging spectroscopy to replace or supplement existing adjuncts in the
valuation and follow-up of patients with chronic limb ischemia undergoing
ercutaneous revascularizations.
Methods: This is an ongoing prospective investigation studying the
se of a commercially available hyperspectral-imaging camera in patients
ndergoing endovascular procedures for chronic limb ischemia. Images of
he dorsal surface of the foot were obtained across various wavelengths of
ight before and after intervention. Spectroscopic measures were used to
ssess capillary oxyhemoglobin, deoxyhemoglobin, and oxygen saturation
alues at each pixel in the image. The data are displayed as interactive digital
olor maps, demonstrating heterogeneous perfusion throughout the entire
oot and allowing morphologic and quantitative analysis. Periprocedural
hanges were compared against existing noninvasive tests, such as ankle-
rachial indices and the Rutherford classification. Revascularized patients
ere reimaged after the procedure and at 6 weeks, and 3, 6, and 12 months.
Results: Of 46 enrolled patients having lower extremity limbs amena-
le to endovascular treatment (Rutherford grades 1-3), 17 completed all
reprocedure and postprocedure visits. For deoxyhemoglobin there was
tatistically significant overall decrease from visits 1-6 (P  .04), and
etween visit 6 and baseline (P  .02). For oxyhemoglobin and oxygen
aturation, there was a clinically suggestive increase from visits 1-6, but
either the overall trend nor the difference between visit 6 and baseline were
tatistically significant. ABI did not prove to be a sensitive enough indicator
o detect a change over the 1-year period (P  .97).
Conclusions: Although our results lack adequate statistical power,
hey suggest that hyperspectral imaging may be a useful, noninvasive imag-
ng modality to aid in the assessment of peripheral perfusion after percuta-
eous lower extremity revascularization procedures. We will continue to
ccrue patients to examine whether hyperspectral imaging can demonstrate
linically important and statistically significant findings of improved tissue
xygenation and decreased deoxygenation, and reliably replace ankle-
rachial index to assess the success of lower extremity intervention for
hronic limb ischemia.
ersistent Abdominal Pain Caused by an Inferior Vena Cava Filter
rotruding into the Duodenum and the Aorta
afael Malgor, MD, George Hines, MD, Lisa Terrana, MS, Nicos Labro-
oulos, RVT, DIC, PhD, Stony Brook University Medical Center, Stony
rook, NY
Objective(s): We report a case of persistent atypical right upper
uadrant abdominal pain secondary to duodenal and aortic wall perfora-
ion by an inferior vena cava (IVC) filter. We review a patient with
uodenal and aortic perforation by an IVC filter treated with open
emoval of the filter and repair of the duodenum. Similar cases were
dentified through different health science libraries/databases and a
etailed analysis performed.
Case report: A 61-year-old woman underwent placement of a
rophylactic Bard G2 filter before a pericardiectomy for constrictive
ericarditis. She complained of right upper quadrant abdominal pain 1
onth after the procedure. She had had an episode of deep vein throm-
osis and pulmonary embolus 30 years before pericardial resection and
ad limited cardiopulmonary reserve due to severe chronic obstructive
ulmonary disease. A computed tomographic scan (CT) showed the IVC
lter in a tilted position, with prongs abutting the duodenum. Nonop-
rative treatment was initially attempted and successful, but 1 year later,
he patient returned with worsening of abdominal pain and weight loss.
